We propose the new genus and species Chryseomonas polytricha for a group formerly called Ve-1. Each of the nine strains in the new species was examined for 129 characteristics, including reactions in 58 enzyme tests (API ZYM System; API Systems SA). These bacteria are rod shaped, aerobic, gram negative, yellow pigmented, motile by multitrichous polar flagella, and oxidatively saccharolytic, but they do not produce cytochrome oxidase. The mean guanine-plus-cytosine content of the deoxyribonucleic acid (DNA) of three representative strains is 54.6 f 1.1 mol%. The DNA relatedness of eight strains of C. polytricha to the type strain E2770 (= NCTC 11843) averaged 95% (hydroxyapatite method, 60°C). Relatedness to the type strains of the five major ribosomal ribonucleic acid hybridization groups of Pseudomonas and to a reference strain of group Ve-2 was 2% or less. Most of the strains of the new species were isolated from human clinical specimens.
Group Ve was first described by Tatum et al. (17) , who divided it into two biovars. In addition to certain other phenotypic differences, biovar 1 strains have multitrichous polar flagella, whereas biovar 2 strains have a single polar flagellum. Tatum et al. (17) considered that there were sufficient differences between the two biovars to warrant their acceptance as separate species. This was supported by the finding of Gilardi et al. (9) that group Ve-1 strains have a guanine-plus-cytosine (G +C) content of 57 mol%, whereas group Ve-2 strains have a G+C content of 69 mol%. Although group Ve strains are oxidase negative, their cellular fatty acid composition is most similar to Pseudomonas species (5).
The name "Bacterium typhij?avum" was first applied to yellow-pigmented fermentative bacteria which were subsequently demonstrated to be members of the genus Erwinia. Nevertheless, Pedersen et al. (14) unfortunately used the name "Chromobacterium typhi'avum" to describe nonfermentative strains with the characteristics of group Ve. Four of their strains were recovered in small numbers from mixed cultures from sputum. Another isolate was found with Pseudomonas aeruginosa in a urine specimen. Two strains were from blood cultures, one was from inhalation therapy equipment, and one was from an eye swab. One strain was recovered with Neisseria gonorrhoeae from a cervical discharge. None of the 10 strains was judged to be clinically significant. Tatum et al. (17) obtained group Ve strains from specimens from a variety of humans anatomical sites, most frequently from wounds and abscesses. The group Ve strains described by Gilardi et al. (9) came predominantly from wounds (five strains) and sputum (two strains), but there was one strain each from an ear, inhalation therapy equipment, a cervical swab, urine, an eye, and a throat. Group Ve-1 septicemia has been reported by Berger et al. (l) , and prosthetic valve endocarditis has been reported by O'Leary and Fong (12) .
In the present study, the phenotypic characteristics, de-* Corresponding author.
oxyribonucleic acid (DNA) base compositions, and DNA-DNA relatedness of nine strains of group Ve-1 indicated that they constitute a homogeneous taxon distinct from other named species of bacteria. For these strains the name Chryseomonas polytricha is proposed, with E2770 (= NCTC 11843) as the type strain.
MATERIALS AND METHODS
Bacterial strains. The nine bacterial strains studied and the sources from which they were isolated are given in Table 1 . The strains were isolated over a period of several years in diverse geographical locations.
Bacteriological investigations. The methods used for this study were described previously (10) .
G+C content. The G+C contents of DNAs were determined optically in triplicate by thermal denaturation (6) . DNA from Serratia marcescens SM-6 (G+C content, 62.0 mol%) was used as the control.
DNA relatedness. The preparation and purification of DNA and the conditions used to determine DNA relatedness by the hydroxyapatite method were described previously (3) . DNA from C. polytricha E2770T was labeled with 32P04 in vitro (4).
Median organism. The median organism was determined by the method of Lapage and Willcox (11) .
RESULTS AND DISCUSSION
Labeled DNA from strain E2770 was 77 to 100% related (95% average) to unlabeled DNAs from the eight other strains in hybridization reactions at 60°C, a temperature that is close to the optimum for DNA reassociation, and was 81 to 91% related (86% average) in reactions at 75"C, a temperature at which only very closely related DNA sequences can reassociate ( Table 2 ). The divergence (percentage of unpaired bases within related sequences) was 0.0 to 2.0%.
The relatedness of E2770 to strains representing the major ribosomal ribonucleic acid (rRNA) hybridization groups of the genus Pseudomonas and to group Ve-2 was 0 to 2%.
The phenotypic data also show that the nine strains (8) and DNA base composition (9) . The cellular fatty acid of group Ve-1 strains is also most similar to that of Pseudomonus species (5).
Brenner (2) considers that at least until a good genetic basis is found, the primary consideration for a genus is that it contain biochemically similar species that are convenient or important to consider as a group and that must be separated from one another at the bench. If this view is accepted, group Ve-1 could be recognized as an additional Pseudomonas species. However, the genus Pseudomonas as presently defined comprises five major groups that are not closely related phylogenetically (as determined by rRNA/DNA hybridization studies and other techniques) despite a close phenotypic similarity (13). As attempts are made to reclassify Pseudomonas species to better reflect their possible phylogenetic relationships, many existing species may be transferred to other genera. It has already been proposed that Pseudomonas maltophilia be transferred to the genus Xanthomonas as Xanthomonas maltophilia in recognition of the close phylogenetic relationship of this species to Xanthomonas species (16) . Such changes in nomenclature, however, are unlikely to be accepted by many clinical microbiologists or others while the determination of phenotypic characters remains the major method of identifying these organisms at the bench. As a compromise between these views, we chose not to make the genus Pseudomonas more heterogeneous by including group Ve-1 in it, especially because group Ve-1 strains show no appreciable DNA relatedness to strains representing the major Pseudomonas rRNA hybridization groups ( Table 2) . We instead placed group Ve-1 in a separate, new genus but chose a generic name which we hope reflects the close phenotypic similarity of group Ve-1 to species presently included in the genus Pseudomonas.
For this new genus, we propose the name Chryseomonas (chry.se.o'mo.nas. Gr. adj. chryseos golden; Gr. n. monas a unit, little thing; N. L. fern. n. chryseomonas a yellow little thing or unit). We consider it appropriate to include the new genus in the family Pseudomonadaceae.
Chryseomonas gen. nov. The characteristics of Chryseomonas gen. nov. are as follows. The cells are rods with parallel sides and rounded ends. Intracellular granules of poly-P-hydroxybutyrate are absent. They do not produce prosthecae and are not surrounded by sheaths. No resting stages are known. They are gram negative, motile by multitrichous (10 to 12) polar flagella, and aerobic, having a strictly respiratory type of metabolism. They grow at temperatures from 18 to 42°C. Growth on solid media is pale to deep yellow. Colonies are typically circular (diameter, 1 mm), low convex, smooth (a few strains produced wrinkled colonies), and shiny with entire edges. The cells are catalase positive but oxidase negative. Agar is not digested. They are chemoorganotrophic and oxidatively saccharolytic. They are not known to be present in the general environment but are apparently saprophytes or commensals of humans and other warm-blooded animals in whom they may occasionally be pathogenic. The G+C content of the DNA is 54 to 56 mol%, as determined by thermal denaturation. The type species is Chryseomonas polytricha .
Chryseomonas polytricha sp. nov. The characteristics of Chryseomonas polytricha (po.ly'tri.cha. Gr. adj. polytrichos; N. L. fem. adj. polytricha many-haired, referring to the possession of multiple flagella). sp. nov. are as follows. The cells are strictly aerobic, gram-negative, nonsporeforming, uniformly staining rods with parallel sides and rounded ends. They are motile in hanging-drop preparations after overnight growth in nutrient broth, incubated at either 37°C or room temperature (18 to 22"C), by means of multitrichous polar flagella (Fig. 1) . There is growth at 42°C but not at 5°C. After growth on nutrient agar for 24 h, colonies are typically circular, low convex, about 1 mm in diameter, smooth (strain CL612/77 produces deep yellow colonies which, after a few days, develop a wrinkled appearance similar to that of certain strains of Pseudomonas stutzeri), shining, entire, and pale to deep yellow. Hemolysis was not present after aerobic growth for 24 h on 5% (vol/vol) horse blood agar.
Although most colonies of strain CL612/77 were initially smooth, rough colonies were occasionally also observed, and these produced only rough colonies on subculture. Cultures of strain A7701 also caused concern that they might be mixed. Two colony types were observed: one was bright yellow and smooth, and the other was smaller, not so brightly pigmented, and had a distinct dimple in the center. Both colony types bred true on subculture, and therefore both were tested in parallel in all 129 phenotypic tests. There were no significant differences between the two, and therefore there was no evidence to suggest that they were not the same strain. The results recorded for this strain are those obtained for the first colony type.
A total of 92 characteristics was common to all strains (either all positive or all negative). There were 37 characteristics in which one or more of the strains differed (Table 3) . No strain conformed to the median organism, but the proposed type strain, E2770, was a centrotype strain. Strains CL764177, CL612/77, E208, and E3283 were the least typical members of the group; CL764/77 differed from the other eight strains in three biochemical characteristics, whereas CL612/77, E208, and E3283 each differed from the other eight strains in two (but not the same two) biochemical characteristics, All strains had the following characteristics in common: production of catalase but not cytochrome oxidase; oxidative reaction in glucose oxidation-fermentation medium; hydrolysis of tributyrin, Tween 20, and tyrosine, and gelatin by the plate method; no production of opalescence on lecithovitellin agar; no reduction of nitrate; no production of indole; no production of hydrogen sulfide (lead acetate paper and triple sugar iron agar methods); growth on P-hydroxybutyrate (without production of lipid inclusion granules) and on MacConkey agar; hydrolysis of esculin but not starch; alkali production on Christensen citrate; utilization of citrate (Simmons medium) and malonate; not fluorescent on King medium B; no oxidation of gluconate; production of arginine dihydrolase but not lysine decarboxylase or ornithine decarboxylase ; no production of 3-ketolactose; no reduction of selenite and no deamination of phenylalanine; production of P-D-galactosidase (0-nitrophenyl-P-D-galactopyranoside test) but not phosphatase; production of acid in ammonium salt medium under aerobic conditions from glucose, arabinose, ethanol, fructose, glycerol, inositol, maltose, mannitol, trehalose, and xylose; no production of acid in ammonium salt medium under aerobic conditions from cellobiose, dulcitol, lactose, and raffinose; production of acid from 10% (wt/vol) glucose and lactose, and no production of gas from glucose in peptone-water medium.
All strains hydrolyzed the following substrates (tests done with API ZY M galleries): N-benzoyl-~~-arginine-2-naphthylamide; 4-methylumbelliferylarabinopyranoside; L-lysyl-Pnaphthylamide; glycyl-P-naphthylamide; L-alanyl-P-naphthylamide; DL-methionyl-P-naphthylamide; glycyl-glycyl-Pnaphthylamide hydrobromide; glycyl-L-phenylalanyLf3-naphthylamide; glycyl-L-prolyl-P-naphthylamide; L-leucyl-glycyl-P-naphthylamide; L-glutamine-f3-naphthyl- Strain(s) that gave result the less common
Acid from rhamnose"
Arginine desimidase production Deoxyribonuclease production Hydrolysis ofb: 6-Bromo-2-naphthyl-P-~-glucopyranoside" L-Phen ylalanyl-P-naphth ylamide L-Argin yl-P-naphthylamide 2-Naphthyl-caprylate"
Acid from salicin"
Hydrolysis ofb: 2-Naphthyl-butyrate" Bis-(p-nitrophen y1)-phosphate L-Pyrrolidonyl-P-naphthylamide L-Ornith yl-P-naphthylamide 2-Naphthyl-phosphate at pH 8. amide hydrochloride; L-prolyl-P-naphthylamide hydrochloride; L-seryl-P-naphthylamide; and N-carbobenzoxy-glycylgly cy 1-L-arginine-p-napht hylamide .
None of the strains hydrolyzed the following substrates (tests done with API ZY M galleries) : 2-nap hth yl myris tate ; ~-cystyl-2-naphthylamide; N-glutaryl-phenylalanine-2-naphthylamide; 6-bromo-2-naphthyl-a-~-galactopyranoside; 2-naphthyl-P-~-galactopyranoside; naphthol-AS-BI-P-Dglucuronic acid; 2-naphthyl-a-~-glucopyranoside; 1-naphthyl-N-ace tyl-P-D-glucosaminide ; 6-bromo-2-nap hthyl-a-D-mannopyranoside; 2-naphthyl-a-~-fucopyranoside; 6-bromo-2-naphthyl-~-~-xylopyranoside; p-nitrophenyl-a-Dxylopyranoside; p-nitrophenyl-P-L-fucopyranoside; o-nitrophenyl-N-ace tyl-a-D-glucosaminide ; p-nitrophenyllac toside ; p-nitrocat ec hol-sulfate ; 4-me t hyllumbelliferylcellobiopyranoside; y-L-glutamyl-P-naphthylamide; Nbenzoyl-L-leucyl-P-naphthylamide; S-benzyl-L-cysteyl-pnaphthylamide; N-carbobenzoxy-~-arginine-4-methoxy-~-naphthylamide hydrochloride; a-L-glutamyl-P-naphthylamide; and L-threonyl-P-naphthylamide.
The G+C contents of the DNAs of three phenotypically representative strains of C . polytricha are between 53.9 and 55.6 mol%, with a mean of 54.6 mol% and a standard deviation of 2 1.1 mol%; the G+C content of the DNA of the type strain is 54 mol% (as estimated by the thermal denaturation method). The type strain is E2770 (= NCTC 11843).
Group Ve strains apparently occur very rarely in clinical material, mainly in wounds or abscesses (17) . The group Ve-1 reference strain from cerebrospinal fluid included in this study may have been clinically significant, but the details received were insufficient to make a valid judgement. Only once has a group Ve-1 strain been reported as a cause of septicemia, and only then in a patient who was severely immunocompromised while under treatment for pancreatitis (1) . Group Ve strains are, in any case, generally susceptible to several antimicrobial agents (ampicillin, carbenicillin, cefotaxime, chloramphenicol, colistin, erythromycin, gentamicin, kanamycin, moxalactam, neomycin, polymyxin, streptomycin, and tetracycline [7, 91 , as well as several newer cephalosporins [15] ) so that treatment should present no special difficulties. A combination of amikacin and mezlocillin has proved effective (1). The prosthetic valve endocarditis described by O'Leary and Fong (12) , however, was fatal to the patient despite earlier treatment for 2 weeks with intravenous netilmicin and cefamandole, antibiotics to which the strain was susceptible. Their strain (12) was resistant to ampicillin, cephalothin, and co-trimoxazole. C. polytricha appears to be widely distributed; the nine strains were isolated in Australia, England, and six states in the United States.
The biochemical characteristics of the field and reference strains examined agree with those presented by other authors, except for some minor discrepancies as follows. All the strains studied by Gilardi (8) and Gilardi et al. (9) failed to produce deoxyribonuclease, whereas all but one of our group Ve-1 strains were able to produce it. Conversely none of our strains hydrolyzed starch, whereas several of the strains tested by Gilardi (8) gave a positive result. The G+C content determined for C . polytricha strains in this study (54.6 mol%) is about 2% lower than that reported by Gilardi et al. [9] (56.8 mol%) for group Ve-1 strains. The reasons for this discrepancy are unknown.
The following additional strains of C. polytricha have been deposited in the National Collection of Type Cultures: B237 as NCTC 11841 and B1117 as NCTC 11842. €35264 is available from the American Type Culture Collection, Rockville, Md., as ATCC 35563.
